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Section A (36 marks)

A pellet is fired vertically upwards at a speed of 11ms™'. Assuming that air resistance may be

neglected, calculate the speed at which the pellet hits a ceiling 2.4 m above its point of projection.

[3]

A particle travels with constant acceleration along a straight line. A and B are points on this line 8 m
apart.
The motion of the particle is as follows.

e Tnitially it is at A.

e After 32sitis at B.

° When itis at B its speed is 2.25ms™" and it is moving away from A.

In either order, calculate the acceleration and the initial velocity of the particle, making the directions

clear. [5]
-2 -6 3
Force F is ( 3) N, force G is ( y) N and force H is (—5) N.
-4 z -1
(i) Given that F and G act in parallel lines, find y and z. [2]

Forces F and H are the only forces acting on an object of mass 5 kg.

(i) "Calculate the acceleration of the object. Calculate also the magnitude of this acceleration. [5]

Fig.4 shows a block of mass 15 kg on a smooth plane inclined at 20° to the horizontal. The block is
held in equilibrium by a horizontal force of magnitude PN.

(i) Show all the forces acting on the block. [2]
(ii) Calculate P. [31]
A small object is projected over horizontal ground from a point O at ground level and makes a loud
noise on landing. It has an initial speed of 30m s~ at 35° to the horizontal.

Assuming that air resistance on the object may be neglected and that the speed of sound in air is
343ms !, calculate how long after projection the noise is heard at O. [8]



In this question, i and j are unit vectors east and north respectively. Position vectors are with respect
to an origin O. Time 7 is in seconds.

A skater has a constant acceleration of —2jms™. At ¢ = 0, his velocity is 4ims™' and his position
vector is 3j m.

(i) Find expressions in terms of 7 for the velocity and the position vector of the skater at time ¢. [5]

(ii) Calculate as a bearing the direction of motion of the skater when ¢ = 2.5. [3]



i/

Section B (36 marks)

A ring is moving on a straight wire. Its velocity is vms™!

at time 7 seconds after passing a point Q.

Model A for the motion of the ring gives the velocity-time graph for 0 < 7 < 6 shown in Fig. 7.

Fig. 7

Use model A to calculate the following.
(i) The acceleration of the ring when t = 0.5.

(ii) The displacement of the ring from Q when
A4) 1=2,
(B) t=6.

(2]

[5]

In an alternative model B, the velocity of the ring is given by v = 27> = 147 + 20 for 0 < 1 < 6.

(iii) Calculate the acceleration of the ring at 7 = 0.5 as given by model B.

[3]

(iv) Calculate by how much the models differ in their values for the least v in the time interval

0<r<6.

(v) Calculate the displacement of the ring from Q when 7 = 6 as given by model B.

(4]
[4]
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A trolley C of mass 8 kg with rusty axle bearings is initially at rest on a horizontal floor.

The trolley stays at rest when it is pulled by a horizontal string with tension 25 N, as shown in Fig. 8.1.

25N / string
-
(&
8 kg
Fig. 8.1
(i) State the magnitude of the horizontal resistance opposing the pull. [1]

A second trolley D of mass 10kg is connected to trolley C by means of a light, horizontal rod.

The string now has tension 50N, and is at an angle of 25° to the horizontal, as shown in Fig.8.2. The
two trolleys stay at rest.

50N N g
~725
D rod L&
10 kg A 8 kg
Fig. 8.2
(ii) Calculate the magnitude of the total horizontal resistance acting on the two trolleys opposing the
pull. [2]
(iii) Calculate the normal reaction of the floor on trolley C. [3]

The axle bearings of the trolleys are oiled and the total horizontal resistance to the motion of the two
trolleys is now 20N. The two trolleys are still pulled by the string with tension 50N, as shown in
Fig. 8.2.

(iv) Calculate the acceleration of the trolleys. [3]

In a new situation, the trolleys are on a slope at 5° to the horizontal and are initially travelling down
the slope at 3ms ™. The resistances are 15 N to the motion of D and 5N to the motion of C. There is
no string attached. The rod connecting the trolleys is parallel to the slope. This situation is shown in
Fig. 8.3,

initial speed 3 m s™!

Fig. 8.3

(v) Calculate the speed of the trolleys after 2 seconds and also the force in the rod connecting the
trolleys, stating whether this rod is in tension or thrust (compression). 9]
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Registered in England
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OCR (Oxford Cambridge and RSA) is a leading UK awarding body, providing a wide range of
qualifications to meet the needs of pupils of all ages and abilities. OCR qualifications include
AS/A Levels, Diplomas, GCSEs, OCR Nationals, Functional Skills, Key Skills, Entry

Level qualifications, NVQs and vocational qualifications in areas such as IT, business,
languages, teaching/training, administration and secretarial skills.

It is also responsible for developing new specifications to meet national requirements and the
needs of students and teachers. OCR is a not-for-profit organisation; any surplus made is
invested back into the establishment to help towards the development of qualifications and
support which keep pace with the changing needs of today’s society.

This mark scheme is published as an aid to teachers and students, to indicate the requirements
of the examination. It shows the basis on which marks were awarded by Examiners. It does not
indicate the details of the discussions which took place at an Examiners’ meeting before marking
commenced.

All Examiners are instructed that alternative correct answers and unexpected approaches in
candidates’ scripts must be given marks that fairly reflect the relevant knowledge and skills
demonstrated.

Mark schemes should be read in conjunction with the published question papers and the Report
on the Examination.

OCR will not enter into any discussion or correspondence in connection with this mark scheme.
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